“};, e -!

psrd

ChemR:sk/Shonka Research Associates, Inc., Docum% Request Form

J. Lamb) / [0 A

Requestor Document Center (is requested to provide the following document)

Date of request % h b Expﬁted receiptof document W L// &,

Document number odéﬁ/ H-1) K\QDate ofdocument // ‘;‘/KO

Title and author (if document is unnumbered)

Date request received 4 / ?/ 78

Date subrmitted to ADC éf/ /579

Date submiited to HSA Coordinator 4 / 5 / ¢
7

Date submitted to CICO Sj//s}%

S/’//ld%

Date receivedfrom CICO

Date submittedto ChemnRisk/Shonkaand DOE

Date document received

Signature




e

K/EM-388

SANITIZED VERSION OF SURVEY OF UCC-ND WASTES (1/4/80)

(SANITIZED VERSION OF CRD DOCUMENT # K/ESH-11)

Compiled by
S. G. Thornton
Environmental Management Division
OAK RIDGE K-25 SITE
for the Health Studies Agreement

April 23, 199

Oak Ridge K-25 Site
Oak Ridge, Tennessee 37831-7314
managed by
LOCKHEED MARTIN ENERGY SYSTEMS, INC.
for the U.S. DEPARTMENT OF ENERGY
under Contract DE-AC05-840R21400

This document has been approved for release

to the public by:
% P Shis/ar
M‘fe{lmical Information Officer Date

Oak Ridge K-25 Site




NUCLEAR DIVISION
INTERNAL CORRESFO L IEYCE

UNION
CARBIDE.

January 4, 1980 Document Numbe

vA. L. Lotts, 4500-S, Room A-176, ORNL Pages: 113
Distribution: K-25 Site Rec. — R(

N
Survey of UCC-ND Wastes (u /\

A survey of all waste streams routinely generated by the four Nuclear Division
plants has been completed and the resulting report is enclosed. This survey was
conducted by representatives of the four plants and the UCC-ND Office of Health,
Safety, and Environmental Affairs, and is intended primarily for use in the
preparation of detailed waste disposal plans for the four plants.

In general, the survey revealed approximately 150 separate waste streams generated !
by the four Nuclear Division plants that will require additional treatment to meet
existing and/or proposed future regulations. While it is obvious that a wide

variety of treatment and disposal schemes will be required to adequately handle

all of these wastes, the committee recommends that a centralized incinerator(s)

and burial ground(s) be utilized to dispose of wastes so indicated in the report. |

Several other waste streams, such as airborne and 1iquid effluents, must be
treated individually. ‘

Common waste disposal problems that were not addressed in this effort are the
leaking burial grounds. Inasmuch as special efforts are being made by the
individual plants to solve these problems, they are not addressed in this report.
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SUMMARY

A detailed survey of all wastes generated by the four UCC-ND plants has heen con-
ducted. The primary objective of this effort was to provide sufficient infor-
mation to develop an overall plan for disposing of UCC-ND wastes, with special
emphasis being placed on categorizing the wastes according to type of disposal

required; the ultimate goal being to provide centralized treatment and disposal
facilities where feasible.

The survey resulted in three separate lists of wastes. The first list consists of
those wastes that are currently receiving adequate treatment and disposal. List
Il includes those wastes for which adequate treatment and/or disposal facilities
have been funded and thus, will be operative in the near future. List III, which
is the primary product of the survey, includes all wastes for which adequate
treatment and/or disposal is not yet funded, even though budget submissions may
have been made and some engineering work may have been initiated.

In general, the effort identified approximately 150 waste streams for which adequate
treatment and/or disposal has not yet been funded (List III). It is currently
anticipated that about 55 of these wastes could be adequately disposed of in a
centralized incinerator(s) and that another 55 could be disposed of in appropriate
centralized burial grounds. It should be noted that the wide variety of materials
that could be incinerated will present costly design and operational concerns.
Likewise, the many inorganic solid wastes considered suitable for burial will also

create design and operational concerns that must be resolved in accordance with - -
proposed requlations.

Each -of- the four plants reported airborne and liquid effluents that must receive
additional treatment. However, because of their site-specific nature, some of
these must be treated individually, and thus were not considered candidates for
centralized treatment but investigation of common solutions should be considered.

A generalized listing of those wastes considered candidates for centralized treat-
ment and disposal is presented in Table 1. The detailed listing of all wastes
generated at the four UCC-ND facilities is attached as Appendix A.

/b//



DISCUSSION

In September of 1979, a committee of knowledgeable individuals was established to
make a survey of all wastes generated by the four UCC-ND installations and to pre-

pare a categorized listing of all UCC-ND waste streams. The members of the com-
mittee included:

H. H. Abee of the UCC-ND Office of Health, Safety, and Environmental Affairs,

M. C. Conrad of the Paducah Gaseous Diffusion PIant Environmental Control
Department,

M. E. Mitchell of the Oak R1dge Gaseous Diffusion Plant Environmental
Management Group,

J. M, Napier of the Y-12 Plant Development Division,

T. W. Oakes, the 0ak Ridge National Laboratory Environmental Coordinator,

M. Sanders, the Y-12 Plant Environmental Coordinator.

The first order of business of the Committee was to establish a weekly meeting
schedule and to determine the format for reporting the information that would be
gathered. After considerable discussion, the decision was made to present the
information in the form of three separate lists, with each 1ist being subdivided
into eight categories. List I includes those wastes which were not considered to
be disposal problems or for which current treatment and fd¢ disposal methods are
consfdered adequate, based on current regulation interpretations. List II includes
those wastes for which funding has been approved to construct required treatment/
disposal facilities. List III includes those wastes, which in the Committee's
judgment constitute existing and/or potential problems requiring correction and

for which funding has not been approved even though many have been included in
budget submissions.

Each installation representative tabulated his installation’'s wastes into the
three lists by categories and distributed the lists to the other committee members
for review. At subsequent meetings of the committee, each waste was reviewed and
discussed. Defining the 1ist on which wastes ultimately should be placed was not
a major problem in most cases. Where the listing of a waste was questionable, the

majority opinion of the committee was used as the basis for deciding the list and
category into which the waste would be placed.

The categorization of wastes for each list is intended to provide some basis for
evaluating potential common disposal techniques. Of particular interest and con-

cern are listings of wastes that could conceivably be incinerated and/or buried in
facilities shared by all four UCC-ND installations.

Considerable discussion was required to arrive at definitions for placing wastes
into categories on List IIl. For example, it was agreed that waste oils con-
taminated with uranium and/or less than 500 ppm polychlorinated biphenyls (PCB's)
should be placed in Category A (0ils and Coolants). Contaminated oils having more
than 500 ppm PCB's would be listed in Category B (Toxic/Hazardous Liquids).

-~
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The general format of each list is presented in Table 2, and a brief description
of the individual categories is as follows:

4

1. Category A (0ils and Coolants) includes hydrocarbon oils, synthetic oils, and

machine coolants, all of which may be contaminated with radionuclides and/or
PCB's at a level of less than 500 ppm.

2. Category B (Toxic/Hazardous Liquids) contains separate listings for organics
and inorganics because ultimate treatment methods viould probably be different;
and includes either reguiated sybstances or substances (i.e., cleaning
solvents, laboratory wastes) which could result in potential human health or
environmental impacts if released uncontrolled or without treatment.

3. Category C (Toxic/Hazardous Solids) contains separate listings for organics
and inorganics defined similarly to Category B, and includes such wastes as
reactive metals, laboratory clean-up wastes, and PCB clean-up wastes.

4, Category D (Metalic Sludges) includes residues from airborne effluent scrub-

bers, liquid effluent treatment systems, and bottom sediments from holding
ponds.

5. Category E (Radioactive Wastes) is subdivided into liquids and solids and
includes both low level and intermediate level wastes; however, wastes con-
taining only trace quantities of radioactive materials considered to be below

the level of concern for exposure of the general public were listed in other
appropriate categories. :

6. Category F (Airborne Effluents) includes all major effluents to the atmo-
sphere, including those containing regulated organic vapors and radionuctides.

7. Category G (Liquid Effluents) includes process wastes, holding pond effluents,
coal pile runoff, and surface runoff.

8. Category H (Non-Hazardous Hastes) is a listing of 1iquids and solids that do

not pose a significant environmental impact or violate any Federal, State, or
local regulation.

During the preparation of List III, the committee did not attempt to rank each cate-
gory by priority. However, the conmittee feels that Category A (0ils and Coolants),
Category B (Toxic/Hazardous Liquids), and Category C (Toxic/Hazardous Solids)
represent disposal problems needing immediate attention. It should be noted that
all items on List III represent waste disposal problems which should not be ignored.

The complete listing of all UCC-ND wastes is attached as Appendix A. As can be
noted from this listing, information is also provided relative to the activity
producing the waste, waste composition, generation rates, current treatment

methods, and current methods of disposal. Where deemed useful,

- additional com-
ments, including recormended treatement alternatives, ar

e also included.

In an attempt to summarize some of the more pertinent facts presented in the
complete 1isting, several condensed tables have been prepared. Table 3 1ists the
total quantities of wastes included in each of the three lists. Table 4 provides
a further breakdown of the same information by presenting the total quantities of
wastes for each category Q§.yg]1 as fop.each of, the three lists.
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Waste quantities for each category are presented for each plant in Tables 5, 6, 7,
and 8 respectively. In reviewing all tables in this report, special note should
be given to the wastes presented in List III inasmuch as they do not now receive

adequate treatment and/or disposal, nor are there plans for such treatment/disposal
in the near future.

As mentioned previously, one of the primary cbjectives of this study was to deter-
mine the feasibility of centralized treatment and/or disposal for similar wastes
generated by the UCC-MD facilities. After reviewing the various tables, it is
apparent that certain categories of wastes do lend themselves to similar, if not
identical, treatment. For example, Category A (o0ils and coolants), Category B.a.
(organic Tiquids), and Category C.a. (organic solids) contain wastes that could be
disposed of through incineration. As seen in Table 9, the four plants currently
generate about 500,000 gallons of liquid organic wastes and about 6,100 tons of
solid organic wastes that do not now receive adeguate treatment and could be inci-
nerated. It should be noted that the design of a single incinerator to handle
this wide variety of wastes would be extremely difficult, and could result in
significant safety problems. Therefore, the disposal of these particular wastes
might involve more than one incinerator.

A centralized burial ground(s) could handle wastes from all of the plants. For
example, over 30,000 tons of inorganic hazardous solid wastes, 1,500 tons of
metallic sludges, and about 25,000 tons of low-level radioactive wastes could be
buried in a centralized, specially-designed burial ground(s).

Non-hazardous wastes, including chemicals and routine land-fill scrap such as :
waste paper, wood, rags, food scraps, etc., could also be buried in a centralized
burial area. Al1l burial areas must meet DOE, EPA, and state criteria.

Several of the wastes generated by the individual plants are, for one reason or
another, not suitable to centralized treatment. Airborne effluents, which all
facilities discharge, are not suited to collection and transportation. However,

some of the effluents, such as organic vapors from degreasing operations, might be
treated by a common engineered solutions.
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CONCLUSIONS
The four UCC-ND Installations generate significant quantities of similar wastes
that could be treated and/or disposed of in common, centralized facilities. Based
on preliminary analysis of these vwastes, the two promising means of disposal are a
centralized incinerator system(s) and a centralized burial ground (s) .
While the Paducah Plant was included in this study, a cost-benefit analysis of

transporting wastes to Oak Ridge for treatment and/or disposal should be conducted

before any firm decision is made regarding their inclusion in a centralized
system.

RECOMMENDAT IONS

Based on this survey analysis, the Committee recommends that:

1. A centralized system(s) be installed for the incineration of oils, organic
1iquids, and organic solids.

2. (Centralized burial ground(s) be installed for the disposal of hazardous solid
wastes.

3. Commercial disposal firms be utilized for disposal

of wastes where applicable
on a cost effective basis.

4. Future projects be reviewed and designed to minimize the generation of wastes
which must be disposed.
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TABLE 1

UCC-ND Wastes That Are Potential
Candidates for Centralized Treatment

Incineration

A. Organic Liquids - 508,000 gal/yr.
B. Organic Solids - 6,100 tons/yr.
Nonradioactive Burial |
A. Inorganic Solids - 30,000 tons/yr.
B. Metallic STudgeé - 1,550 tons/yr.
Radioactive Burial

A. Radioactive Solids - 25,000 tons/yr.

(0"
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General Categories For UCC-ND Wastes

0ils
Toxic/Hazardous Liguids

1. Organics
2. Inorganics

Toxic/Hazardous Solids

1. Organics
2. Inorganics

Metallic Sludges
Radioactive Wastes

1. Liquids
2. Solids

Airborne Effluents
Liquid Effluents
Nori-hazardous Wastes

1. Liquids
2. Solids

8

TABLE 2
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Total Quantities Of Wastes
Generated By UCC-ND Facilities

Number of
Wastes Amounts of Wastes
o 1
List #1 98 Liquids - 1.3 x 10° gal/yr. °°%
Solids - 119,000 ton/yr. .
. P
List #2 49 Liquids - 886,000 gal/yr. Rl
Solids - 20,000 tons/yr.
List #3 147 Liquids - > 7 x 10° gal/yr. w~-* ©77
Solids - 63,000 tons/yr.
1Does not include Airborne Effluents
N7
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TABLE 4
Four Plant Surmary of Categories of Wastes
List 1 List 2 List 3
No. of Mo. of No. of
Wastes Amts. Wastes Amts. Wastes Amts .

A. 0Oils - Coolants (ga]/yr.) 4 73,000 1 * 12 189,000
B. Toxic/Hazardous Liquids ’

Organics (gal/yr.) 4 1.2 x 100 0 0 28 310,000

Inorganics (gal/yr.) 3 60,000 32 770,000 7 650,000
C. Toxic/Hazardous Solids

Organics (tons/yr.) 8 193 2 10,000 14 6,000

Inorganics (tons/yr.) 6 2,500 0 0 12 30, 100(1)
D. Metallic Sludges (tons/yr.) 2 > 500 0 0 17 1,550
E., RAD Wastes (2

Liquids (gal/yr.) 2 46 x 100 1 100,000 2 1.8 x 10

Solids (tons/yr.) 1 108 1 3,000 21 25,000(3)
F. Airborne Effluents 17 * 6 * 11 *. .
G. Liquid Effluents (gal/yr.) 13 > 1.2 x 109 3 56,000 21 > 7 x10°
H. Non-hazardous Wastes

Liquids (gal/yr.) 4 750,000 0 0 1 4,000

Solids (tons/yr.) 34 116,000 2 7,000 1 9

Total a8 49 147

(1) {nciludes 30,000 tons of solids from ORGDP settling ponds which will be 1 time only.
Annual generation rates entering the ponds were not estimated.

(2) Inciludes decontamination rinse solutions at PGDP.

(3)1nciudes 20,000 tons of stored material which will be 1 time only.

*Quantity undetermined.

ﬁﬁ P
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TABLE 5

Amounts of Y-12 Wastes

List 1 List 2 List 3
A. 0ils, Coolants {gal/yr.) 20,000 - 20,000
B. Toxic/Hazardous Liquids
Organics (gal/yr.) 1,200,000 0 39,000(1,2)
Inorganics (gal/yr.) 60,000 770,000 600,000(3)
C. Toxic/Hazardous Solids
Organics (tons/yr.) _ < .01 0 > 6,000(4)
Inorganics (tons/yr.) 5 0 > 36
D. Metallic Sludges (tons/yr.) - 0 > 250
E. RAD Wastes
Liquids (gal/yr.) 0 0 -
Solids (tons/yr.) C 0 > 1,724
F. Airborne Effluents 0.3 nano Ci/yr. 0 > 670
tons/yr.
G. Liquid Effluents (gal/yr.) 0 0 > 2 x 109(5)
H. Non-~hazardous Wastes (
Liquids (gal/yr.) 750,000 0 0
Solids (tons/yr.) 7,176 0 0

(1)poes not include Poplar or Bear Creeks.
(2)Assumed densities of: 2 tons/yd.; 8.33 1bs/gal.; and 75 Tbs/ft3.
(3)penitrification wastes. Does not include liquid in S-3 ponds.

(4) includes > 6,000 tons of PCB - so0il which will occur 1 time.

5)Inc1ude3 5 x 100 gallons/yr. of laundry wastes, total flow in Poplar Creek
(2 x 10° gallon/yr.) and Bear Creek.

‘"'T'T'H!!!!rgg§§r717*t_
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TABLE 6

Amounts of ORNL Yastes

List 1 List 2
A. 0ils, Coolants (gal/yr.) 35,100 0
B. Toxic/Hazardous Liquids
Organics (gal/yr.) 0 0
Inorganics (gal/yr.) 0 0
C. Toxic/Hazardous Solids
Organics (tons/yr.) 2.6 10,000
Inorganics (tons/yr.) 310(1,5) 0
D. Metallic Sludges (tons/yr.) 0 0
E. RAD Wastes
Liquids (gal/yr.) 46 x 10° 10C,000
Solids (tons/yr.) 108 3,000(1)
F. Airborne Effluents 343,000 CFM 0
6. Liquid Effluents (gal/yr.) 0.11 x 109 0
H. MNon-hazardous Wastes
" Liquids (gal/yr.) 10 0
Solids (tons/yr.) 26,000(1) 0

(1) Assumed densities of 2 tons/cubic yard and 75 1bs. per cubic foot.
(2)poes not include 93 x 100 gal/yr. of sewage.

(3)Assumed density of 8.33 1bs per galion.

(4)poes not include 22,192 gas cylinders/yr.

(5)poes not include 265 empty drums/yr.

(6)poes not include 21,500 tons/yr. of sewage sludge.

() 1ncludes White Oak Creek and Melton Branch.

“s 2

List 3

8,600

225,000(2,3)
11,000

75(6)
41(4)

0
579(1)

s 5 x 109(7)

4,000
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TABLE 7
Amounts of PGDP Wastes
List 1 List 2 List 3
A. 0ils, Coolants (gal/yr.) 12,000 0 8,100
B. Toxic/Hazardous Liquids
Organics (gal/yr.) 0 0 11,000
Inorganics (gal/yr.) 0 0 36,000
C. Toxic/Hazardous Solids
Organics (tons/yr.)(l) 0 0 6
Inorganics (tons/yr.)(l) : 0 0 51
D. Metallic Sludges (tons/yr.)(1) 550 0 40
E. RAD Wastes 6(2)
Liquids (gal/yr.) 0 0 1.8 x 10
Solids (tons/yr.) 0 0 3,000
F. Airborne Effluents 0 > 740 tons/yr. < 740 tons/yr.
G. Liquid Effluents (gal/yr.) 0.18 x 10° -0 > 0.1 x 109 -
H. Non-hazardous Wastes
" Liquids (gal/yr.) 0 0 0
Solids (tons/yr.) 4,200 6,800 0

(1)Assumed densities of 2 tons per cubic yard; 8.33 1bs. per gallon; and 75 1bs.
per cubic foot.

(2)pecontamination rinse solutions containing minute amounts of RAD materials.
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TABLE 8

Amounts of ORGDP !lastes

List 1 List 2 List 3
A. 0ils, Coolants (gal/yr.) 6,000 0 82,000
B. Toxic/Hazardous Liquids
Organics (gal/yr.) 440 0 24 ,000(1,5)
Inorganics (gal/yr.) 310 0 0
C. Toxic/Hazardous Solids
Organics (tons/yr.) 190(1,3) 0 10(1)
Inorganics (tons/yr.) 2.200{1,4) 0 30,000(1)
D. Metallic Sludges (tons/yr.) 0 0 1,260(1)
E. RAD liastes
Liquids (gal/yr.) 0 0 0
Solids (tons/yr.) 0 0 20,000(2)
F. Airborne Effluents S 16.2 tons/yr. > 11 tons/yr. 164 tons/yr.
G. Liquid Effluents (gal/yr.) 1 x 10° 56,000 0.17 x 10°
H. MNon-hazardous Wastes
" Liquids (gal/yr.) 200 0 0
Solids (tons/yr.) 79,000(1) 0 0

(1)passumed densities of: 2 tons per cubic vard; 8.33 1bs. per gallon; and 75
1bs. per cubic foot.

(2)poes not include cylinders of UFg tails. Does include 20,000 tons of stored
material.

(3)poes not include 2,000 drums sold to public each year.
(4)poes not include 1,000 drums sold to public each year.

(5)1ncludes 20,000 gallons of centrifuge wastes.



Plant

Y-12

ORNL

PGDP

ORGDP

TOTAL

15

TABLE 9

Surmary of Categories A, B, and C - List 3
Organics (Incineration Candidates)

Amounts of Wastes

No. of
Problems
22 Liquids
Solids
10 Liquids
Solids
9 Liquids
Solids
14 Liquids
Solids
55 Liquids
Solids

129,000 gal/yr.
> 6,000 tons/yr.

234,000 gal/yr.
75 tons/yr.

19,000 gal/yr.
51 tons/yr.

126,000 gal/yr.
10 tons/yr.

508,000 gal/yr.

> 6,100 tons/yr.
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